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Table 1. Mean distance of tooth movement by orthodontic force

(Mean+SE)
Period = Maxilla Mandible
| Da 0.108 + 0073 %
v 0.040 0.053
0.108 * 082 *
7  Days 8 0.08
0.052 0.030
0.125 0.115 *
14 Da
4 y8 0.014 0.022
0.238 + 0.203 +
28 Days
y 0.074 10.089

Unit: cm



A cyclic AM
(wet weight)o] #

Z 8l HAolZ 9 2Tz e 9 cyclic Zol| A= 0.541%0, 046011, A5 1472 Az
EE dzgel v Addeld St £ 0.685+0.172, A% 0.44410.126, S5
3L AEE ATkl AoixaA 0.402+0. 1012 shzrsldom Al7kol Azl shd 4
B A& o) Ab&=zho] 28U Foll A& o ZFo] 1.037£0.094, A
& BAAR AE 12702 2T olZo] 1.62970.642, otubE 1,442£0.4372
P5% . 286%0. 225pmole/mg bone 239 B 4 9} (Table 2, Fig. 1#X).
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Table 2. Cyclic AMP levels in maxillary alveolar bone of cats treated by orthodontic

Fig. 1.

force (80 gm) (Mean * S.E.)
CONTROL TENSION COMPRESSION
1 HOUR 1.286 + 0.225 1.116 + 0.329 0.541 * 0.046
1 DAY 0.685 * 0.172 0.444 * 0.126 0.402 * 0.101
7 DAYS 0.759 * 0.115 0844 * 0.231 0913 £ 0.352
14 DAYS 0.847 * 0.272 1.047 £ 0.224 1.101 £ 0.157
28 DAYS 1.037 = 0.094 1.629 = 0.642 1.442 * 0.437
Unit: pmole/mg, wet bone
Pmole/mg, wet bone
2.0+
1.8 COMPRESSION
164 2~ T ——— — TENSION L
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Changes on cyclic AMP levels in tension and compression sites of maxillary alveolar bone
of cats treated by orthodontic force (80 gm).
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st o) AL A% 1472 o 23k 1.40210. 350, 78] A4 AL Ho|: A& 2899 wEF
7 elZ 1.030%0.302, grutZof 1,16410. 2750 2., 1.234+0.326, 71912 1.895+0.854, oriut= 1.931
AE 14 th HZFel 0.921+0.162, 13 +0.453 0.2 2718 Ho|g Atelo HIEM o7 &
0.939+0. 485, ofukZ-& 0,571+0. 1412 #kete] 7 2 Z7b8&¢ »gch(Table 3, Fig.2dX%).

©9} mhat 7}Xli ek 24F wolthit A%

Table 3. Cyclic AMP levels in mandibular alveolar bone of cats treated by orthodontic

force (100 gm)
(Mean = S. E)

CONTROL TENSION COMPRESSION
1 HOUR | 1.402 % 0.350 1.030 + 0.302 1164 £ 0275
1 DAY 0921 * 0.162 0939 + 0.485 0.571 + 0.141
7 DAYS | 0793 + 0.089 0864 * 0422 0955 % 0.184
14 DAYS | 0.895 * 0.181 1.039 + 0.354 1.238 + 0.231
28 DAYS | 1234 £ 0.326 1.895 * 0.854 1.931 + 0.453

1.4~

pmole/mg, wet bone

2.0

1.8+

1.6+

1.2+

1.0~

Unit: pmole/mg, wet bone

¢———————— COMPRESSION

————— e m — TENSION

#—-——- —— = CONTROL

T T T ¥
1 DAY 7 DAYS 14 DAYS ’ 28 DAYS

1HOUR

Fig. 2. Changes on cyclic AMP levels in tension and compression sites of mandibular alveolar
bone of cats treated by orthodontic force (100 gm).
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dgkoll gk of Toll4]  lipopolysaccharide: cyclic
AMPoll ©33kg u]A] =] %9t: prostaglandin E, E,
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A STUDY ON CYCLIC AMP IN ALVEOLAR BONE TREATED BY
ORTHODONTIC FORCES

Dae Sik Ahn, Jong Heun Lee, . Won Sik Yang

College of Dentistry, Seoul National University

Tooth movement by orthodontic force is based upon alveolar bone resorption at compression
site and bone formation at tension site of tooth,

The function of cyclic AMP is to participate not only in initial action of bone cells by me-
chanical forces but also in the continuous cellular response leading to bone remodeling.

This experiment was performed to clarify the role of cyclic AMP in bone remodeling by
mechanical forces. The orthodontic forces of about 80 gm and 100 gm were applied to the right
canines of maxillary and mandibular bone, respectively, in cats,treated for periods of time ranging
from one hour to 28 days. Alveolar bones were obtained from compression and tension sites
surrounding tipping maxillary and mandibular canines as well as from contralateral control sites.

The samples were extracted, boiled and homogenized, and the supernatants were assayed
for cyclic AMP by a radioimmunoassay mothod,

The results were as follows:b
1. The orthodontic movement of canines was increased to the end of experimental period and

the action of orthodontic forces on tooth movement was more effective in maxillary canine,
2. The cyclic AMP levels of alveolar bones in compression and tension sites initially decreased,

then increased and remained elevated to the end of experiment. The differences of the cyclic

AMP levels between treated sites and non-treated sites were gradually increased.

3. The cyclic AMP levels in treated sites of mandibular alveolar bone was higher than that of
maxillary alveolar bone.
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